I. Pé bai va yéu cau
Cho mang théng tin v&i cau hinh nhu Hinh 1 dudi day. NGt s1 phéat ra ludng goi gii ti
dau cudi d1, trong khi nat s2 tao ra hai ludng géi gui téi nat d1 va téi nat d2. Ca 3 ludng
thong tin noi trén déu sir dung giao thic truyén UDP. Kich thudc gdi do sl va s2 phat ra
trong ung 1a 1300 byte va 1000 byte; sé lwong goi phat ra trén mdi ludng tuan theo phan b
Poisson, tc d6 1an luot 12 1000 g6i/s, 1500 goi/s va 2000 goils.

1. Dung kich ban mé phong hé thong thong tin néi trén vai thoi gian md phong dai
hon 5 pht.

2. Thu thap sb liéu md phong va vé d6 thi thoi gian tré tai mdi bo dinh tuyén.

3. Trong mét phién chay md phong, téc d6 phat sinh géi cia mdi ludng ting di 100
goi/s sau mdi khoang thoi gian 30s, thong ké va vé do thi ty 1é mat goi tai cac bo dinh
tuyén trong mdi khoang thoi gian do.

4. Thay d6i tham sb toc do phat sinh va kich thudc goi theo chiéu bién thién nguoc
nhau, v& do thi biéu dién do tré truyén théng cua cac luong. Nhan xét két qua thu

duoc.



II. Phin tich yéu cau

1. Phan tich dé bai
Bai toan duoc dit ra c6 mot sb s6 lieu dau va hoic tham sb khong néu trong dé bai, vi
vay dé thyuc hién dugc can tly chon mot sb gia tri tham sé nhu sau: cac may tinh (node s1 va
s2) néi véi mang bang lién két Ethernet 100Mb. Tré truyén lan trén tat ca céac lién két 1a 10ns.
Chiéu dai mac dinh cua tat ca cac hang doi 1a 50.

Bai toan yéu cau xay dung mang thdng tin véi 3 ludng dit liéu UDP tir 2 node nguén dén
2 dich thong qua 6 node mang (router). Yéu cau cu thé phai thuc hién trén phan mém NS2:
Dung duoc kich ban mé phong hé thdng, vé do thi thoi gian tré tai mdi router, thay doi toc do
phét sinh goi, vé do thi ty 1& mat goi tai cac router, vé d6 thi biéu dién do tré truyén thong.

Pé thyc hién dugc cac yéu cau do thi cac thanh vién trong nhém can phai:

- Cai dat, tim hiéu va str dung tét hé diéu hanh ubuntu, B6 cong cu md phong ns2
- Tim hiéu vé dinh tuyén

- Thiét 1ap duoc s6 lugng goi phét sinh theo phan bd Poisson

- Tim hiéu vé céc giao thirc truyén théng UDP

- Tim hiéu vé cong cu xt Iy s6 liéu va vé do thi trén ns2

2. Phwong hwéng thwe hién yéu ciu trén phan mém NS2

a. Tao phan bé Poisson
Trong Ns2 mic dinh khi khong c6 san traffic Poisson dé ¢d thé gan vao agent UDP

dé mo phong luu lvong mang. Tuy nhién Ns2 lai c6 san traffic Exponential — thay doi
theo phan bo mi. Do do, dua vao moi quan hé gitra phan bo Poisson va phan bo
Exponential, ta c6 thé xay dung tién trinh Poisson qua mét di twong ExponentialOn/Off voi
cac thanh phan tham s6:

. packetsize_ dung luwong co dinh cua goi diz liéu

. burst_time_ thoi gian “bdt” khoi tao

.idle_time_ thoi gian “tat” khéi tao

.rate_ toc dg cua goi
Pé tao ra tién trinh Poisson ta cho tham sé burst_time_ vé 0 va idle_time bang % cua tién trinh

Poisson.



b. Tinh theéi gian tré tgi méi b dinh tuyén

C.

Thoi gian tré tai mdi bo dinh tuyén duoc tinh tir lic node d6 bat dau nhan
g6i tin tir node trude dén cho dén khi node d6 guri géi tin 4y di sang node khéc. Bé
tinh thoi gian nay ta s& tao mot file traceAll.tr dé luu vét tat ca cac sy kién xay ra.
Sau d6 s& xay dung mot ham luu trong file .awk dé trich xuét di lidu thoi gian goi

tin dén va di & cac node tir trace-file .tr.

Tang goi tin

Pé tang toc d6 goi tin sau mdi khoang thoi gian 30 s ta ding 1 tha tuc va trong thi
tuc nay s& ¢ cau Iénh goi lai chinh n6 sau mdi 30s . Nhu vay ta chi can goi thu tuc
nay 1 lan 1a duoc. Vé phuong phap ta thuc hién nhu sau.:
- Ngudn s1 phéat cac goi tin véi toe do 1a

1300(byte/gdi) x 1000 (goi/s) = 1.3 MBps
- Ngudn s2 phét ra 2 ludng vai céac goi tin toc do 1a 1.5MBps va 2MBps

- Cur sau 30s nguon sl va s2 tang téc do goi 1a 100 goi/s nén ta co luong ting sau
30s la:

s1: 100 * 1300 = 130000 bytes
s2: 100 * 1000 = 100000 bytes (2 ludng)

- Khi thay d6i s6 g6i (A) s& dan dén idle time varate thay d6i. Cach tinh idle_time_
nhu sau:

1

idle_time_

= )\, vay sau khi giam A thi

idle time =
- - A+100

- Rate duoc tinh nhu sau:
Sl:rate_=rate_+ 130000 (bytes)
S2: rate_ =rate_ + 100000 (bytes)



d. Tinh ti 1é mit goi tai moi bo dinh tuyén :
Tinh ti 16 mat g6i tai mot bo tinh tuyén bang cach lay sé géi bi drop chia cho tong

sb goi truyén 1a s6 goi bi drop va sb goi sent. Trong khoang thoi gian 30s thi lai reset
sb goi drop va sb sent v& 0. Ta ciing s& tao mot ham duoc luu trong file awk dé trich

Xuat cac su kién goi dén va goi bi rét tir file trace dé tinh toan ra ti 1& mat goi

e. Tinh d6 tré truyén théng cua cac luéng.

Tré truyén thdng cua cac ludng duoc tinh bang thoi gian tir I0c giri goi di tir node nguon
dén khi nhan duoc goi d6 & node dich. Tuong ty nhu trén, ta ciing s& tao Mot ham luu
trong file awk dé trich xuat dix liéu tur file trace, ham s& lay ra thoi diém phat, thoi diém
dén dich hoac bi hay cua tat ca cac goi tin cua tat ca cac ludng dé tinh ra do tré. Cac goi
va céc ludng s& dugc phan biét bang pktid va fid.

III.Lap ké hoach va phan cong cong viéc

a. Lap ké hoach
Bai tap 16n duoc thuc hién trong 8 tuan , tir tuan 7 dén tuan 15 cua thuc hoc, bao vé
bai tap Ion tuan 16.:

- Tuan 1: Cai dit hé diéu hanh Ubuntu va NS2, Céc thanh vién trong nhdm lién hé voi
nhau, t6 chic hop nhdm bau nhom truéng , tim hiéu yéu cau dé bai, phan cong cong
viéc cho cac thanh vién trong nhom

- Tuan 2:Tim hiéu giao thic truyén théng mang UDP , phat goi tin theo phan bd
Poission, Thuc hién md phong 1 s6 hé théng mang thong tin don gian trén NS2.



- Tuan 3: Code md hinh mang théng tin cua bai s6 1, chay thu va kiém tra,

- Tuan 4: Gan cac ngudn dit liéu vao cac node va truyén nhu yéu cau dé bai.

- Tuan 5,6 : Tim hiéu vé tr& duong truyén, tré tai cac bo dinh tuyén va ty 16 mat goi tai
cac bo dinh tuyén.

- Tuan 7,8: Kiém tra lai code 1an cudi va viét bao céo.

b. Phan cong viéc

STT Ho va Tén Cong viéc
Ding Dinh Tuan 7
Tim hiéu céng cu xgraph va AWK.
1
Tinh toan tré tai mdi bo dinh tuyén va
V& d6 thi.
Tang toc do phét sinh géi cua
Hb Anh Tuén XA . X L
L& Van Tuin moi luong di 109 goi/s sau mo{ khoang
thoi gian 30s, thong ké va vé do thi ti 1€
9 mat g6i tai mdi bo dinh tuyén trong
moi khoang thoi gian d6.
H6 Anh Tuén Xay dyng tién trinh Poisson
Lé Van Tuén Thay doi toc do phat sinh va kich thudg
3 |Vii Viét Vuong goi theo chieu bien thién nguoc nhau
(sau moi 30s thay doi 100 goi/s va
100byte). ‘ ‘
Tinh toan tre truyen thong cac luong.
Nhan xét két qua thu duoc

I. Qua trinh thyc hién

1. Tim hiéu va chuan bi cac kién thirc ly thuyét lién quan
a. Cdc phwong thirc dinh tuyén
NS-2 thyc thi ba chinh sach dinh tuyén:
- static routing (dinh tuyén tinh): La dinh tuyén duoc ding mic dinh trong ns2.
Dinh tuyén st dung thuat toan tinh toan dudng di chinh xac mét lan tai Iic khoi
dong. Khi cau trdc mang thay d6i s& phai cap nhat lai, do d6 chi phu hop véi hé
thdng don gian, c6 két nbi don va duong truyén dit liéu dugc xac dinh trudc.



- session routing (dinh tuyén dong) : cac nit mang ty dong tim ra duong di toi vu
dén cac nat khac roi 1ap ra bang dinh tuyén. Bang dinh tuyén s& dwoc cap nhat
thudng xuyén khi co thay doi . Trong bai tap nay ta s& sir dung phuong phap dinh
tuyén nay

- DV routing: dinh tuyén véc to khoang cach

Dung phuong thuc rtproto trong 16p Simulator dé xac dinh chinh sach dinh tuyén duoc
dung.
$ns rtproto <type>

b. Tim hiéu vé cac giao thsc truyén thong UDP
Giao thuc UDP (User Datagram Protocol) hay con goi la giao thirc géi nguoi dung
la mot trong hai giao thuc cét 16 cua giao thitc TCP/IP, cho phép ngudi dung c6 thé gui
nhitng dir liéu ngan duoc goi la datagram tir may tinh nay dén may tinh khac. UDP
khdng dam bao su tin cay va tha tu truyén nhan, cac goi dix liéu cd thé dén khong
dung thtr tu hozc bi mat ma khong cé théng bao. Tuy nhién, UDP nhanh va hiéu qua

hon ddi véi nhitng muc tiéu nhu kich thoyéc nho va yéu cau khat khe vé thoi gian, giao
thic ndy hitu dung ddi vai viéc tra loi cac truy van véi s6 luong 16n ngudi yéu cau.
Nhitng ¢ng dung phé bién st dung UDP nhu DNS (Domain Name System), @ng dung
streaming media, Voice over IP, Trivial File Transfer Protocol (TFTP), va game truc
tuyén.

c. Tracing

Trong NS, céc hoat dong mang duoc trace (Iuu dau) trong cac simplex link. Néu
md phong dugc chi truc tiép dén cac hoat dong trace (bang lénh $ns trace-all file hay $ns
namtrace-all file) thi cac link s& co cac ddi twong trace dugc chén thém vao. User ciing
c6 thé tao ddi tuong trace véi loai xac dinh dé luu vét mang tir nguon dén dich bang Iénh
create-trace {type file src dst}.

Khi tirng ddi twong dugc chén thém ddi tuong trace (EnqT, DeqT, DrpT, RecvT)
nhan packet, né s& ghi vao file trace xac dinh ma khong tiéu tén thoi gian md phong. Va
truyén packet dén doi tugng mang ké tiép.

Link with Trace Ohjects
EanH Jueue |—-1 DeqT |—-| Delay I_"| TTL I——-1 RecwT |—b

drop DrpT }——| AgentMull |

File trace chuan trong NS-2 va dinh dang cua file nay nhu sau:


http://vi.wikipedia.org/wiki/DNS
http://vi.wikipedia.org/w/index.php?title=Streaming_media&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Voice_over_IP
http://vi.wikipedia.org/w/index.php?title=Trivial_File_Transfer_Protocol&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Game_tr%E1%BB%B1c_tuy%E1%BA%BFn&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Game_tr%E1%BB%B1c_tuy%E1%BA%BFn&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=Game_tr%E1%BB%B1c_tuy%E1%BA%BFn&action=edit&redlink=1

HO6 tro 6n tap

[TYPE THE DOCUMENT TITLE]

event | Lime

from to pkt pkt )
node | node |type | size flags|fid

sro dat | zeq | pkt
addr | addr | nuw | id

0O OO O OO0 OO OO OO 0O O

[ B

! receive (at to node)

I engqueus (at gqueus) grc_addr
: dequeus (at gqueuel d=t_addr :
: drop [at queue)

event: thao tac dugc thuc hién trong moé phong
time: thoi gian xuét hién su kién
from node: node 1 1a node duoc trace
to node: node 2 l1a node duoc trace
pkt type: loai packet

pkt size: kich c& packet

flags: co

fid: m& ludng

src addr: dia chi node ngudn

dst addr: dia chi node dich

seq num: sé trinh ty

pkt id: ma packet duy nhat

d. Xgraph

Xgrap 1a mot cong cu vé dd thi duoc cung cap boi ns. Xgraph cho phép chlng ta
tao ra cac file postcript , anh , va 1 sé dinh dang khéac bang cach an vao “Hdcpy”. cau
lénh goi Xgraph c6 thé dugc khal bao trong kich ban TCL do d6 cd thé xuat ra ngay do

thi khi két thic mé phong .

Pau vao cua Xgraph Ia 1 hogc nhicu file chira moi cap gia tri x-y trén 1 dong (mdi
dong sé chua toa d6 cua 1 diém trén do thi ) . Vi du lénh :

cung 1 do thi cua file f1,f2.

Mot s6 Iwa chon khi sir dung Xgraph :

-Title : -t “ten_do_thi”

-Kich thué ¢ : -geometry xsize x ysize
-Tiéu d& cho céc truc : -x “xtitle” —y “ytitle”
- Mau ctia chtva lug i —v

-Mau nén — bg

2. Thuwc hién chwong trinh

a) Tao phan bé Poisson

Chung em tao phan phdi Poisson theo phuong phép da trinh bay trong phan phén tich

yéu cau. Vi du
# Tao phan phoi Possion cho udpl

node.port (3.0)
node.port (0.0)

Xgraph f1 f2 s€ vé ra trén



Tao mot doi tuong Exponential
set Poissonl [new Application/Traffic/Exponentiall]
$Poissonl set packetSize 1000

Cho tham sé burst_time_ vé 0 va idle_time bang i cta tién trinh Poisson. Theo bai ra
c6 lamda cho lubng UDP1 12 1000 => idle time = 0.001

S$Poissonl set burst time 0
SPoissonl set idle time 0.001
$Poissonl set rate ©5Mb

SPoissonl attach-agent Sudpl

b) Tinh theéi gian tré tai méi bé dinh tuyén
Ta tao file awk va4i ndi dung ham nhu sau.:
# Node 1
# TimePktIn: thoi diem goi tin bat dau di vao hang doi
# TimePktOut: thoi diem goi tin di ra
# Delay: do tre truyen thong cua goi tin
BEGIN {TimePktIn[50000];TimePktOut[50000];Delay[50000];}
{

1f (($1 == "r") && ($4 == "2")) TimePktIn[$12] = $2;
if (($l — u_n) && ($3 —— 11211))

{

TimePktOut[$12] = $2;

Delay[$12] = TimePktOut[$12]-TimePktIn[$12];

print $12" "Delay[$12];
}

}
END {}

Ham trén s& ding 2 Iénh if dé kiém tra cac su kién thém va xuat mét géi & node 1. Panh
dau cac moc thoi gian xay ra cac su kién do roi trir cho nhau dé tinh ra tré

c) Tang goi tin

Thu tuc tang goi tin dugc khaii bao nhu sau:

proc Packagelncrease {} {
global ns Poissonl1 Poisson2 Poisson3
set now [$ns now]
set time 30
set idlel [$Poissonl set idle_time_]
set idle2 [$Poisson2 set idle_time_]
set idle3 [$Poisson3 set idle_time_]
set ratel [$Poissonl set rate ]
set rate2 [$Poisson2 set rate_]



set rate3 [$Poisson3 set rate_]

$Poissonl set idle_time_ [expr 1.0/[expr 1.0/[$idlel + 100]]]
$Poisson2 set idle_time_ [expr 1.0/[expr 1.0/[$idle2 +100]]]
$Poisson3d set idle_time_ [expr 1.0/[expr 1.0/[$idle3 +100]]]
$Poissonl set rate_ [expr $ratel + 130000]

$Poisson?2 set rate_ [expr $rate2 + 100000]

$Poisson3 set rate_ [expr $rate3 + 100000]

$ns at [expr $now + $time] "Packagelncrease”

}

Ham nay s& lay dau vao la cac idle_time_ va rate_ ciia cac phan phdi poisson (thuc chat
la cac doi tuong ExponentialOn/Off ) dé tinh toan lai gia tri méi sau khi toc do phat
sinh tang lén va gan trd lai cho cac dau vao do

d) Tinh t7 I¢ mdt g6i tai méi bé dinh tuyén
Tao file awk chira ham sau:

#Ti le mat goi tai nodel
BEGIN {packetDrop = 0;packetReceive = 0; ThoiGianXet =0;}
{
if ($2 >= ThoiGianXet)
{
if (packetDrop + packetReceive) print ThoiGianXet"
"100*packetDrop/ (packetReceive + packetDrop) ;
else print ThoiGianXet" "O0;
packetDrop =0;
packetReceive =0;
ThoiGianXet=ThoiGianXet +30;
}
if (($3::"2") && ($1::"+"))
packetReceivet++;

if (($3::n2n) §& ($1::"d"))
packetDrop++;

}
END {}

Ham trén dung hai bién packetDrop va packetReceive dé luu sb goi matva
s6 goi duoc luu vao trong hang doi. Bién ThoiGianxet dung dé chi cac khoang
thoi gian boi s6 cta 30s. Nghia 1a ctr sau 30s ta lai tinh d6 tré mot lan trong ca
khoang thoi gian 30s d6, sau d6 lai cho packetDrop va packetReceive Vé 0 dé
tinh do tré cho 30s tiép theo. Dit liéu dau vao ciing duoc trich xuat tu file trace

théng qua cac Iénh if



e) Tinh dé tré truyén thong cia cac luang.

BEGIN {TimeReceive[50000];TimeSend[50000];Delay[50000]}
{

action = $1;
time = $2;
from

o+
¢}
Il
|l
o~

dst = $10;
seq no = $11;
packet id = $12;

if ((flow id=="1"))
{

if ((action == "+")&& (from=="0"))

{
TimeSend[packet id] = time;

}

if ((action == "r") && (to == "8"))

{

TimeReceive [packet 1d] = time;

Delay[packet id] = TimeReceive[packet id]-

TimeSend[packet id];

print time " "Delay[packet id] >> "DelayUDPl.tr";

}
if (action == "d")

{

Delay[packet id] = 0;

print time " "Delay[packet id] >> "DelayUDPl.tr";

}
}

if ((flow _id=="2"))
{
if ((action == "+") && (from=="1"))
{
TimeSend[packet id] = time;
}
if ((action == "r") && (to == "9"))
{
TimeReceilve [packet id] = time;
Delay([packet id] = TimeReceive[packet id]-
TimeSend[packet id];

10



print time " "Delay[packet id]>> "DelayUDP2.tr";
}
if (action == "d")
{
Delay[packet id] = 0;
print time " "Delay[packet id]>> "DelayUDP2.tr";

}
}
if ((flow id=="3"))
{

if ((action == "+")&& (from=="1"))
{
TimeSend[packet id] = time;
}
if ((action == "r") && (to == "8"))
{
TimeReceive [packet 1d] = time;
Delay[packet id] = TimeReceive[packet id]-
TimeSend[packet id];
print time " "Delay[packet id]>> "DelayUDP3.tr";
}
if (action == "d")
{
Delay[packet id] = 0;
print time " "Delay[packet id]>> "DelayUDP3.tr";

}

END {}

Trong ham trén, 1&€nh if dau tién s& kiém tra ma luéng cua su ki¢n trong file trace dang
x6ét to1 dé tim ra cac packet nao cua luéng nao. Céc I¢nh if bén trong s& kiém tra sy kién
giri packet & ntit ngudn dé tim ra thoi diém giri, kiém tra sy kién nhan packet & nat dich
dé kiém tra thoi diém nhan. Tinh hiéu thoi gian cua 2 thoi diém trén ta s& co dugc tré
truyén thong ciia gbi dang xét.

II. Thwchién mé phong

1. Kich ban m6 phdng:



HO tro on tap

[TYPE THE DOCUMENT TITLE]

Thoi diém(s) Muc dich

1.0 A A e 1A
Luong 1,2,3 truyen dir liéu

2.0 Ludng 2 truyén dit liéu

3.0 Luong 3 truyen dit liéu

30.0 Bat dau tang toc do goi 100 goi/s sau chu ky 30s
(V¢i yéu cau 4 thi ko cho ham nay thuec thi )

300.0 Luong 1 két thac truyén dit liéu

300.0 Ludng 2 két thiic truyen dit liéu

300.0 Luong 3 két thac truyén dix liéu

305.0 Pong céac file trace va data

12



2 Két qua md phéng

a. Xéy dwng mo hinh mang
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Trong file ma ngudn ching em da str dung dinh tuyén dong, gan gia cho céc lién két ti 1&
nghich voi bang thong dé cac goi tin di theo nhiing lién két c6 bang thong rong nhat, tranh
mat goi. Két qua cho thay khi mo phong, c4c ludng da truyén tin theo dang nhu tinh toan.
Luong UDP 1 di tirs1 quanln3 n5védl

Ludng UDP 2 di tir s2 qua n2 n3 n4 va né vé d2

Ludng UDP 3 di tir s2 qua n2 n3 n5 vé d1
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b. Tinh tré tai cac bg dinh tuyén

B8ty 4)) 23:51 R Tuankss {if
—— Tre tai nodel

®

5 Telagfioded , dat

BOM?

19 i I L Ll A R o e | Hl [ L LI
1 ‘IH m \h | l‘ I “” I \‘\ |“\

al 425D

FEEEEL

00000 50,0000 1000000 150, 0000 200,0000 2500000 300, 0000 350,0000 400,0000 450, 0000 50,0000 550, 0000 BUO‘UOOUFaEkEL 1

Thoi gian tré tgi nodel

%
[}
i
o
°
>

B9ty 4) 2351 2 Tuank55 4%

Tre tai node_2

IO -

® |
|
@,
=]

o

Delayfioded. dat

e
&

N i D

]
=

=
=

=

o

0,0000

Packet id x 10°

EEEEE]

0, 0000 50,0000 100, 0000 150, 0000 200,0000 250, 0000 300, 0000 350,0000 400, 0000 450, 0000 500, 0000 550, 0000 B0, G000

Thoi gian tré tgi node 2
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Hb tro 8n tap [TYPE THE DOCUMENT TITLE]

2 Tuanks5 {%

Tre tai node_3

TeTagfiode. dat

el

HEDEEYNE 4D

0, 0000 50,0000 100,0000 160, 0000 200, 0000 250,0000 200, 0000 360, 0000 400, 0000 450, 0000 500, 0000 560, 0000 SO[LO[)OOPEDkEL id 16

Thoi gian tré tgi node 3

5 X Tuankss 1l

Tre tai node_4 node_5 node_6

Telaghoded, dat
TelayHode5. dat
TeTaulodes. dat

00000 50,0000 1000000 150,0000 200,0000 250,0000 300, 0000 3500000 400,0000 450,0000 Facket id x 10°

Thoi gian tré tgi node 4 5 6

15



HO tro 6n tap

[TYPE THE DOCUMENT TITLE]

a. Tinh t7 1¢ mdt g6i & cac node khi ting toc dp Qii

I

50,

[<IR A ))

Ti le mat goi o node_l node_d4 node 5 node &

22:50 X% Tuankss 1%

@

PRElostnode L, dat
pktlostnode 4.dat

PRETostnode_5.dat
pktlostnods_6, dat
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IEEE
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00000

20,0000

40,0000

60,0000

80,0000

100,0000

Ti 1¢ mdt goi ¢ cac node 1 456

120,0000

140,0000

1600000

180,0000

200,0000

2200000

2400000

260,0000

2800000

300,0000

Time (s}

<l R ))

22:50 % Tuank55 %%

Ti le mat goi cua node_2

[ e

LR

M =

r
0

r

-
0

-

=
0

0,0000

GEEEE

0,0000

20,0000

40,0000

60,0000

80,0000

100, 0000

120, 0000

Ti 1¢ mat goi node 2

140,0000

160,0000

180,0000

200, 0000

220,0000

240,0000

260,0000

2800000

300,0000

PRETostneds 2,04t

Tine (=)
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=

Ty ) 22:51 R Tuank55 %

Ti le mat goi cu

a node_3

pRElostnods_3.dat

I /
[

,0000 f

nDEEAYNG 45

0,0000 20,0000 40,0000 B0, 0000 80,0000

b. Tinh tré truyén théng cac luéng

Ti 1é mdt goi node 3

100, 0000 120, 0000 140,0000 1600000 180, 0000 200, 0000 220,0000 240, 0000 260, 0000 2800000 300, 0000

Trwong heop 1: Ting téc dé phét sinh thém 100 goi/s va gidm kich thwéc goi 100byte sau

méi khodng 30s
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——— To_tre_luong_UDP_1
@ ) : TP o
-
| 1
B
w
] i
a- W
5 JIVE Ty
i
S T
- fithi
- I -
2 i
2. |
2,
¥ Akl
1,6
1.4 Tine_(s)

0, 0000 20,0000 40,0000 B0, 0000 80,0000 100, 0000 1200000 140, 0000 160, 0000 180,0000 200, 0000 220,0000 240,0000 280, 0000 280, 0000 200,0000

Tré truyén thong ludng 1

B Ty 4) 16:29 R Tuankss {if

To_tre_luong_UDP_2

®

TelaylDPZ, tr
|\‘ 1 ” || | il
|
YR
T
L 0000 B0.0000 400000 50,0000 80.0000  100.6000  120,0600  140.0000  160.0000  180.0000 2000000 | 220.0000  240.0000  260.0000 86,0000 3000000 ()

Tré& truyén thong ludng 2
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——— To_tre_luong_UDP_3

DeTagllFT.

0

7.5 [ ‘\ |I||

7. 0000

|
£,5000 ‘\ ‘I‘ ||\ ‘ ‘

B, 0000, i | Iy 1u|

HENEANE D5 W

5.5000-

5, 0000-

14,5000 M \|I‘

4, 0000-

i

0, 0000 20,0000 40,0000 B0, 0000 80,0000 100, 6000 120,0000 1400000 160, 0000 180, 0000 200, 0000 220,0000 240,0000 280, 0000 280, 0000 200,0000

Tré truyén thong ludng 3

Trwong hep 2: Gidm tée dé phét sinh thém 100 goi/s va ting kich thwéc goi 100byte sau
méi khodng 30s
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2 Tuanks5 {%

To_tre_luong_UDF_L

DeTagllPL

0, 0000

20,0000

40,0000

B0, 0000

80,0000

100, 6000

120, 0000

140,0000

160, 0000

180, 0000

Tré luong UDP 1

200, 0000

220,0000

240, 0000

2B0,0000

Time_{s)

280, 0000 3000000

2 Tuanks5 1%
Do_tre_luang_UDP_2

TelaglFZ. tr

1

0.0000

20,0000

40,0000

£0.,0000

80,0000

1000000

120,0000

140,0000

160,0000

180,0000

Tré luong UDP 2

2000000

220,0000

240,0000

2600000

Time_{s)

280,0000 300, 0000
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B9 Ty 4)) 2321 R Tuank55 %
To_tre_luong_UIDP_2

DeTagllFT.

6 .°_
|
=
el
B

Me oD

Time_{s)

HHEE >

0, 0000 20,0000 40,0000 E0,0000 80,0000 100, 0000 120, 0000 140,0000 1600000 180, 0000 200, 0000 220,0000 240,0000 2B0,0000 280, 0000 200, 0000

Tré luong UDP 3

Nhdn xét: Khi ta ting tbc do phat sinh va giam kich thudc goi sau mdi 30s thi tré truyén
thong cua ca 3 ludng UDP déu giam xudng rd rét. Con khi ta giam toc do phat sinh va ting
kich thudc gdi sau mdi 30s thi tré truyén théng cua ca 3 lubng UDP déu ting 1én. Nhu vay,
kich thuéc goi tin c6 anh huéng manh hon t6i tré truyén thong trong giao thirc UDP.

21



KET LUAN

Trong qua trinh hoc tap tur trudc téi gio, chung em da dugc lam quen va st
dung mot s6 cong cu md phong, cling hiéu duoc vai tro va ¥ nghia cta viéc md
phong ddi véi thiét ké trong thuc té. Pay 1a 1am dau tién ching em duoc tiép xdc
va 1am viéc véi cong cu Ns2, thuc sy thi van chi & mac biét st dung chir chua thé
noi 1a str dung thanh thao dugc. Tuy nhién, théng qua viéc thuc hién bai tap 16n lan
nay trén cdng cu ns2, chiing em da hiéu thém va hinh dung duoc nhiéu van dé lién
quan dén mang, dinh tuyén, truyén thong trong mang... Tir d6 s& hiéu hon, that
chat cung ¢6 hon vé nhung kién thuc ly thuyét o trén 16p ma thay da day. Mac di
d3 cb ging hét stc nhung chac chan bai 1am cua ching em con nhiéu thiéu sot,
mong Thay g6p ¥ cho chliing em nhiing nhan xét quy bau dé bai tap lon nay duogc
hoan thién hon.

Loi cudi, nhém ching em xin kinh chtic Thay stc khoe, cong tac tét, va git
hai dugc nhiéu thanh cng hon nita trong dao tao ciing nhu nghién ciu!

Nhom chdng em xin chan thanh cam on!

Tai ligu tham khao
1. Slide bai giang Co s& mang thong tin cua Thay Pham Van Tién
2. Tai ligu tham khao NS2 (Ns2_manual, Introduction to Network Simulator NS2 —
Teerawat Issariyakul)

3. Tai liéu huéng dan NS2 http://www.isi.edu/nsnam/ns/tutorial/
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